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Coordinator:
Welcome and thank you for standing by. At this time all participants are in a listen only mode. During the question and answer session, please press star one on your touchtone phone. Today's conference is being recorded. If you have any objections you may disconnect at this time. Now I'd like to turn the meeting over to (Joyce McLaren). Thank you, you may begin.
(Joyce McLaren):
Hello and welcome to today's webinar about the solar - treatment of solar in utility resource planning. This webinar is a joint effort of the National Renewable Energy Laboratory and the Solar Electric Power Association. My name is (Joyce McLaren) and I'm an energy analyst at NREL and I'll be the moderator for today's webinar.


First -- before we get started -- I'd like to remind you that you are in listen only mode. If you would like to ask a question, please use the chat window on your screen, and you can do that at any time during the presentation. But we will address all the questions at the end of the presentation. Also, if you are having audio or other technical difficulties, you can also send a chat and we will do what we can to help from our end. And as Operator said, this is being recorded. We will be sending out the link to the recording and the transcript -- once it's available -- to everyone who's on the call today.


So NREL - the next slide is the disclaimer. And NREL -- being a federally funded research development - and development center -- is primarily funded by the U.S. Department of Energy and as such we're required to show this disclaimer. Basically it says that if you want to use any of the information in this presentation for your own purposes, we ask that you request permission by contacting us at NREL and that you cite the material properly and that you don't hold us responsible for any claims made against you as a result of using this data for your purposes.


So moving on, the - this webinar is based on a report that was published recently by NREL and SEPA jointly. It has the same title as the webinar, Treatment of Solar in Resource Planning and is available on the NREL publications Web site, which we'll show a link to later. The research involved interviews with 13 different entities -- including 9 utilities -- as well as a questionnaire that was answered by 28 utilities across the U.S.


The topics that we cover in the report and that we'll touch on in the webinar today include a primer on the - how the utilities are conducting resource planning and the benefits and challenges of incorporating solar generation into their resource planning efforts. It's looking at a - various options for incorporating solar into the planning and also goes over the things that we've heard from utilities that they need in order to better - be better informed about incorporating solar into their planning processes.


So I'll introduce my colleagues and the other authors on the paper who will lead you through those topics. First up will be (Mike Taylor) of the Solar Electric Power Association. (Mike) is the director of research at SEPA, leading the data analysis efforts on utilities and solar market development. Before joining SEPA seven years ago, he worked for the Minnesota State Energy Office in renewable energy policy and program development. His master's is in science, technology, and environmental policy from the University of Minnesota.


Following (Mike) will be (Carlin Corey) from NREL. (Carlin) manages a team that performs techno, economic analysis on solar, wind, and geothermal generation. She's been conducting analysis on energy programs and renewable policy -- U.S. electricity markets -- for us about 17 years, partly for the state of Massachusetts. Her recent work has focused on rec markets, (unintelligible) tariffs, and financing structure. (Carlin's) master's is in technology and policy from MIT.

We also have (John Sterling) from SEPA. (John) is the director of utility programs and planning, helping SEPA members develop strategic and operational plans for - that will assist them in integrating solar into their portfolios and into their business operations. Before coming to SEPA last year, (John) spend 11 years with Arizona Public Service, so he's brought an excellent utility background to this project. His bachelor's in finance and his MBA are from Arizona State University.


And finally a little about myself. My name is (Joyce McLaren) and I've been with NREL for the past five years, conducting analysis on renewable policies and program design at the local, state, and national levels. I also do analysis on regional renewable energy markets as well as international policy comparisons. Before coming to NREL I was at the California Energy Commission, both in the R & D and renewables offices. And my doctorate's in science and technology policy from the University of Sussex in England.


So before I hand it off to (Mike) I will give you a brief summary of NREL. NREL is based in Golden, Colorado and is the U.S. Department of Energy's primary laboratory for renewable energy and energy efficiency research and development. We conduct research across several sectors, including electricity generation, skill production, transportation, and the built environment. We take a comprehensive approach that includes technology development, market research, technology deployment, and system integration. We have a wide variety of partnerships that include private industry, academia, and state and local governments.


So now I'll give the floor over to (Mike Taylor) to tell us a bit about SEPA and then continue through the agenda.

(Mike Taylor):
Great, thank you very much, (Joyce). Again, my name is (Mike Taylor); I'm with SEPA - the Solar Electric Power Association. We're an educational non-profit 501-C3, so that means we don't do any lobbying. We differentiate ourselves from SEA in that regard. They're more of the industry trade association. Together SEPA and SEA put on Solar Power International, the largest trade show in North America. It'll be in Las Vegas this October, so take a look at that.


But as an association, our focus is different than a lot of other organizations in that our central premise is looking at how utilities can better integrate and manage and - solar, whether that comes from their customers, whether that comes from independent power producers, whether utilities own it themselves. So utilities sit at the core of our membership focus, but a lot of other organizations, obviously see utilities as a key cornerstone of that solar market development. So we have about an equal split of utility and industry members, but again, with that utility focus in mind.


So I'm just going to give a brief overview about eh project in a little more detail and then I'll turn it over to my colleague (John Sterling) who will kind of give everyone a crash course on resource planning for those who are unfamiliar with that process.


So this report was released last October and we really wanted to look at how are utilities integrating solar into their planning processes. So when a utility looks at new generation, they go through a very distinct process called integrated resource planning. And we wanted to see -- now that solar is growing in the terms of the amount of capacity out there -- how are they starting to incorporate solar into that existing process?


Solar presents some unique operational challenges. It has a differentiated cost structures. It's not a similar animal to, you know, a traditional coal or nuclear or gas plant. And so we wanted to kind of understand how they are starting that process.


So we looked at, you know, what's their approach in terms of planning? What tools and methods are they using, specifically around solar? And how are they considering it in that process? And as (Joyce) mentioned, we went through both an interview process as well as an online survey. And you can see the link right there to download the full report.


So now my colleague (John Sterling) will give us a background on supply planning so that we can be a - you know, whether you're reading that report or -- in the next section when (Carlin) talks -- going to be a little bit - have kind of a foundational understanding of how utilities plan new generation. So go ahead, (John).

(John Sterling):
Great, thanks a lot, (Mike). And again -- like (Mike) mentioned -- my goal here is to give you an overview of how utilities traditionally do resource planning. It's not a one size fits all approach, but a lot of them take some relatively similar tacks to it. So what is integrated resource planning? It's sort of a long term view of the balance between supply side and demand side resources over a very long term window - typically 15, 20, or 25 years long.


And this is how the utility starts to plan for how they're going to meet their future load requirements. It's done commonly across the large portion of the United States, mostly as part of an integrated resource planning requirement in their rules and a requirement that utilities actually file a plan with the state commission.


One of the big facets of resource planning -- and one of the driving forces behind it -- is knowing what the future will hold for utility load. What we've seen historically is a relatively - a good growth rate around 2 to 3% -- we saw that from the early '80s all the way through 2005, based on EIA data -- even before that in the '50s, '60s, and '70s, load was growing at a much faster clip than that.


What happened in the middle of the first decade of the century - we had a pretty good economic downturn and average load growth for utilities dropped to virtually nil. That economic downturn tied with things like energy efficiency adoption and distributed generation starting to be adopted has really slowed the growth down. EIA now projects less than 1% load growth for utilities on average year over year for the next three decades. So what we saw when we did our survey of utility companies is that they are adjusting their own internal plans for load growth down significantly to that 1% range - somewhere between 1% and 2% overall.


The other side of the equation is looking at what resources are available and how you're going to meet those resources. This is a picture of a load duration curve. It's a different way to view a utility's load. Typically you may have seen, you know, an hourly load shape with the camel hump in the middle of the day as how load is presented by utilities. This is a different way to do it where the load is actually stacked based on the highest hour in the year to the lowest hour in the year. And it lets utilities decide what type of generation they may need.

So for example this shows base load at the bottom - that's like coal and nuclear facilities that are designed to run for 80% or 90% of the hours in a year. Intermediate facilities like combined cycle generation - a little bit more flexible and can follow load. And then finally peaking generation for the very few top 1% hours in the year where you need to bring on generation very quickly. Typically not the most cost effective fuel to dispatch, but it is relatively inexpensive to build compared to other generation resources.


So utilities will look at what load forecast they have down the road; where their gaps may be in their resource mix. They'll look at the existing assets on the system, what their plan life is, whether or not there's decisions at the end of life to repair and extend the life of the assets or if those assets should be replaced by a different resource.


Now, utilities will look at the existing contracts -- power purchase agreements, tolling agreements -- that they have on their system that are meeting load, what are the end dates for those, when do they need to replace them. Factors that sort of impact the load curve. Things like energy efficiency demand response, distributed generation. What are the forecasted adoption rates for those technologies and programs and what's that going to do to the resource mix needs for the utility?


And then finally they're able to determine not only when they may need new resources on the system but at least a general idea of what types of resources they may need on the system.


One factor that kind of sits on the side of this issue is renewable portfolio standards. Many utilities may be in a state today where they actually have enough capacity to meet their needs -- they have enough generation on site for their load -- however -- because renewable portfolio standards -- they may have procurement needs in the future regardless of that fact. So they may still be going through these types of activities to determine when they need to be adding renewable generation and how much generation is going to be needed.


So there's two big steps in the traditional integrated resource planning process. The first is capacity expansion planning. This is where utilities will determine the various types of portfolio mixes or resources that they can pursue to meet their load needs on their system.


So they'll try and create a couple of different packages of new plant additions with their existing plants, make some assumptions on their own fleet and when they can -- when they're going to have plants operating and need new generation -- and start to optimize these different portfolios of resources around the lowest potential revenue requirement. This is often done with a software tool; things like ProMod or Stratigis, System Optimizer, or some utilities do this using their own engineering judgment about what types of resources will be needed and when.


Some things that a utility may consider when they're trying to differentiate between multiple portfolios of resources? They could look at limiting the number of types of generation they can put in in a given year. So one example is if you don't believe you can build more than four combustion turbines in a calendar year because the construction and engineering requirements, you may have a restriction in your plan in that method. You may set minimum limits on certain types of generation like renewable energy where you know you need at least X amount of solar or wind to meet portfolio requirements.


You could actually put restrictions and not allow things like nuclear to be selected or to force a certain type of generation to be built at a point in time. These are all different tools that the utility has in place that they can start differentiating portfolios to see how these different resource mixes will impact potential revenue requirements and what the best path forward may be for their customers.


Again -- sort of into a little bit of the details on the different characteristics, the different plants and how this comes into play -- every different type of generator has a different nameplate capacity to it that it can add to your system. For renewable generation they may have a different capacity value or contribution to peak that they're able to make. Different plants have different construction cycles. Natural gas plants in the three to five year range; coal and nuclear facilities much longer construction cycles - solar facilities much shorter.

All of these different plants have different characteristics on how much energy they probably can reduce, what the heat rate would be for - from fossil fuel sources, what the emission profile and water use is of them. And then finally from an economics perspective, what they cost to build, what they cost to maintain and run, what they cost to integrate into the system, whether or not they qualify for tax credit.


So all of these factors -- if you're using some of the software tools I mentioned before -- come into play as that toll starts to decide what type of generator to start adding in the future. It's going to weigh all these different factors together and start optimizing different plants.


So you could come up with, you know, a handful of different portfolio results. I chose three here to illustrate, but I've seen utilities that have had as many as 95 different portfolios. You could have one where you have a very gas heavy portfolio where you've decided that in this option for the utility they want to have as much natural gas capacity as possible because there may be a belief about future gas prices and shale gas. Another portfolio could have a lot more renewable energy. It could be designed to actually exceed compliance of the renewable portfolio standard to see how that compares from a revenue requirement perspective. Finally, there could be a portfolio that contemplates new nuclear capacity.


So the utilities that create these using that capacity expansion process have multiple portfolios that then they do some deeper dives on to decide what's the best mix for customers going forward. That next step is called production cost modeling. This is where they go through a much more rigorous software tool that actually looks at system dispatch across all their generation using given load requirements. And the dispatches on an hourly basis throughout the whole planning horizon.


So if the utility is looking at a 15 year period or a 20 year period, this program will actually do an economic dispatch of the system over that full time frame. And so once you have that in place you can really get into the granular details on how much natural gas burning do I have? What are my fuel costs going to be? What are the emission profiles of each of these different portfolios? And they give you some differentiating factors understanding interplay between all the variables that go into the resource planning process and what those really mean from a long term customer perspective.


Utilities can also start to play with some of the input variables to see how one or more of those variables can impact the revenue requirements or the system dispatch for their generation. What we've seen is - and what we asked in our survey was what stress variables are utilities commonly using. So natural gas load, carbon - these were by far the most common ones that utilities are using today to show differentiation and variability in their portfolios.

So for example, you may have more than one natural gas price curve that the utility wants to look at. Maybe a base curve and a low and a high curve. You use those different curves inside that production cost modeling software tool and not only does it impact the revenue requirements but it should actually impact the dispatch of the system. So if we think back to the portfolio that's more gas heavy, it's going to absorb a lot of those natural gas price fluctuations because it doesn't have a lot of other resources built into it to soften the blow if gas price spikes.


Whereas maybe the portfolio that has more renewables in it - if gas prices move -- or maybe one that has nuclear facility in it -- they can absorb a little bit more of the generation from an economic dispatch perspective - it may have a little more head room to operate and so you won't be exposed to quite as much of the gas price volatility.


Same thing with load; if load starts moving up and down, that has an impact on dispatch, has an impact on maybe even when generation is needed. So the utilities will start running different scenarios and different probabilities around these variables. Some of - some utilities use single variable sensitivity, so they want to see the impact specifically for each one of these items and others will start to combine all the different sensitivities together to see how they sort of act in a more robust fashion.


One thing a handful of utilities out there do is they start to narrow in on which portfolio they want to look at based specifically on all of the stressed variables. So if you imagine a situation where you're running a Monte Carlo or a stochastic analysis on all the different probabilities and possibilities of these variables and what that's doing to the revenue requirements of the system, you can kind of create a little bit of a chart.


This is a very simple one here, where one axis is your expected revenue requirement for each portfolio and the other axis is the risk tailed to that portfolio. So if you look at the upper bound of the projected revenue requirements -- based on all of those different variables moving around -- you can plot this on a grid and the closer you are to that bottom left hand corner, the lower the anticipated revenue requirement is and the lower the risk tail on the possible revenue requirements could be.


So that's the - maybe a less expensive and a less risky portfolio as opposed to ones that kind of float to the upper right quadrant where you think they're probably going to have a higher revenue requirement based on your base assumptions they go in and because of the variables that you start to move around, they have a much higher risk tail. And so they're just - they have a probability of being more expensive and more risky for your customer base.


You can narrow those in and then really key on some of those metrics that are front and center in a utilities mind - what are the revenue requirements for these systems, what is the cumulative capital expenditure for the different portfolios so you can have an idea of how much capital's going to be required to meet each of the plans. You can track -- because of that hourly dispatch -- the emissions -- carbon, SO2, PM10 -- you can track water use. So you can get a more holistic picture of what the future may hold with each of these portfolios in mind.


And that's sort of the process that utilities go into place today in one way or another -- depending on the utility's planning cycle and their internal methods -- but these are the general steps that are taken. And those drive the selection of a portfolio that utility will have in their resource plan that's as -- all things being equal -- this is the least cost and least risk plan for our customers that we're going to move forward.

The additions that show up in those plans typically then drive procurement processes and utilities will start looking at when they want to issue RFPs, when they want to look at renegotiating or extending contracts. These drive the decisions to repair or replace generators. So that's sort of the resource planning process in a nutshell. And before I hand it over to (Carlin) to get into the real technical leads of the real purpose of our report, which is how solar generation interplays, I did want to share some thoughts.


As we started to discuss the resource planning process and solar generation with utility resource planners, what do they really see today? We heard a lot of benefits; we heard some challenges related to solar. So I'll kind of walk through these. Every utility we spoke to recognized I think most of these benefits. That solar generation can help meet renewable standards. It can help diversify their fuel mix so that they have less risk associated with one specific type of fuel. It can help provide cost stability.


So with a - it's a resource that's no dispatch cost, no fuel cost associated with it. So it can - it's energy without a variability in one of the cost components. Solar is - can be built relatively incrementally, which means you can build a lot of - series of smaller solar facilities as opposed to one larger conventional generation facility. You can also disperse it across a service territory, maybe target where you want to site the solar a little bit easier than you could target larger, conventional generation.


Solar does have some correlation to peak. More so for some utilities as compared to others, obviously, but a good chunk of utilities today have their load peaking in the afternoon when the sun's out. In the summertime summer peak utilities and solar does have some generation on at that time later in the day. There's some compliance risk mitigation for future environmental costs that may appear. And again, solar -- if it's distributed in nature -- actually avoids some line losses, which is another benefit to utilities.


On the other side of that, solar does have a handful of challenges that utilities are looking to address and integrate today. Just some integration issues with variability. Economics -- for some utilities that are in very pure leased cost planning regimes and states -- if solar's not the least cost resource, it's not very easy, then, to select it. And in some areas of the country still solar is a little bit more expensive than what the conventional choices are.


As I mentioned before, a lot of utilities are capacity long. They have enough generation for the foreseeable future, so adding solar today -- outside of a renewable portfolio standard -- is not something they can easily integrate. Several utilities mentioned to us the issue of cross-subsidization and rates for distributed solar. Not as something that directly relates to resource planning, but it's starting to be discussed nationally and so it's something they're at least paying attention to and starting to learn more about.


And again, one issue that (Carlin's) going to touch on in a few slides is this idea of the more PV -- the more solar PV -- that comes on to the system, the less actual capacity benefit it may have the ability to add. And I'll let her go into the weeds on that discussion. And so (Carlin), I think I will turn it over to you here.

(Carlin Corey):
Great. Thank you very much, (John). So we've kind of heard about how utilities think about their planning and what some of their thoughts are in terms of how solar kind of presents some opportunities as well as some challenges. What I'm really going to focus on in this section are the considerations for improved integration for solar into resource planning analytics.


I'm not going to be highlighting everything that we covered in our report. I will be highlighting some of the key takeaways that we heard as really consistent themes throughout. So - and we kind of categorized these under this question of where are the gaps between utility practices and solar incorporation? So these are the four top considerations that -- again -- came across as real themes. And I'll walk through each one momentarily. First, how to estimate solar capacity value. Second, improving DG treatment in planning. Third, incorporating solar cost and performance. And then lastly, modifying how solar is analyzed in existing planning tools.


So I will reemphasize that -- again -- our results are from both the questionnaire that went out to a number of utilities -- over two dozen -- as well as to the interviews that we did specifically that were one on one. And those are the results that I'm presenting today.

So this figure shows areas on the first topic area of capacity value and how do you estimate solar capacity value. The ranges of capacity values attributed to a variety of solar configurations and these were the results from our questionnaire. We had up to 21 respondents per technology. And you can see that 60 to 76% of respondents assigned some capacity value to the first three solar PV configurations. These are the - ranging from 0 to 60% for fixed PV and up to 80% with tracking.


Conversely, only 26 to 44% of utility respondents assigned any capacity value to CSP with or without storage, to PV with battery storage, or concentrating photo OTX. And along the bottom you can see that 56 to 74% used no assigned capacity value. So this is a snapshot. It may not be representative of everything in the United States because it is only from our responses, but it does give a nice indication of where utilities are thinking about solar in their planning.


So here's where I'll talk about higher penetration. This chart depicts a typical utility load curve more like you're used to seeing where the peak is in the middle of the day compared to the low duration curve that (John) showed earlier. This shows with increasing levels of PV penetration netted out of the load. So as you have more and more PV penetration, the load duration curve - the load curve is pushed downward.


The solar peaks in the middle of the day, resulting in the full nameplate level of PV impacting the load. As the day goes on, the solar drops in production, providing less and less generation that's coincident with the utility's typical peak hour. And -- as more solar penetrates the system -- the system peak is shifted to the evening hours. That's the black arrow that kind of pushes down and to the right. So these capacity value changes are important to keep in mind and they could be - it could be something that should not only be monitored at a system level but also at a feeder level as well.


So what are the key points for capacity valuation? Well, it's definitely location, technology, and utility specific. There is no one size fits all value. And utilities should certainly perform their own analysis for different technology types and locations. The capacity value is also not static. The more solar that gets added to the system, the lower that incremental the next solar system's capacity value will be, unless storage is available.


So while it's not always available at 100% of the potential output when a utility's demand peaks, solar generation provides some ability to meet that peak. And utilities can carry out capacity valuation analysis for solar resources that are specific to their system and region. For PV, there's certainly differentiation between fixed, hill, and tracking systems. And that further clarifies results.


And finally, utilities can update all solar values on a routine basis as penetrations increase. So considering the benefits of geographic diversity and being sure to include integration cost add-ons as needed.


So our second topic I wanted to dive into a little bit is how to improve DG treatment in planning. So during the discussions we had with utilities on resource planning, this issue on utility revenues and implications for utility planning processes arose. In our analysis we -- again -- only present the results of our discussion with a utility representatives. We didn't try to explore this issue getting into all of the background analysis that has been done to date, looking at utility revenue lost resulting from distributed generation. We certainly identified this as a key question that further research is needed.

In terms of distributed generation, virtually all utilities we talked to treated distributed PV as a net load reduction. That makes sense; it's a simple approach and at low penetration levels it's appropriate. Some utilities that were experiencing higher penetration or were concerned about that started to indicate they were considering DG as a resource. So utilities could optimize this level of DG in the resource plans and then perform sensitivity analytics around the solar prices.


One common theme that really did arise is many utilities said they needed more clarity about when to include DG in supply modeling. What is the tipping point that will impact results and what is net energy metered DG's impact on revenue requirement? So there were many questions and not much - not many answers and certainly an area that utilities felt more analysis was needed.


So the third topic I'm covering is how to incorporate solar cost in performance. And solar PV cost assumptions are reflected in their solar cost assumptions used in long term planning. While prices have come down rapidly, questions remain about how long the prices will continue to decline and when they will bottom out or if they already have. Interestingly, several utilities specifically mention the Department of Energy's Sunshot Initiative goals for reduced cost of PV deployment by 2020 as being potentially attainable.


The Sunshot target is a 75% reduction in installed cost by the year 2020, down to $1.50 per watt for utility scale systems. Others commented that -- while dramatic declines have been seen over the last five years -- they're not sustainable and while reductions will continue, it'll be in a slower fashion. And then finally, several companies believed that solar costs were at or near the bottom and would levelize for the foreseeable future. It was interesting to hear this wide range of perspectives from the folks that we talked to.


Here is a recent report from NREL and RMI and it shows that residential rooftop soft cost reductions have been going down over time. And that they are achievable for residential and small commercial PV, as shown only a portion of the cost savings are from hardware. Improvements in permitting, inspection, interconnection, customer acquisition, installation labor, financing, and other soft costs like profits and overhead can definitely contribute to the cost reductions as well.


One thing that utilities did talk about - there were some that said, "We haven't really done solar. We don't really know where to get data on performance or cost. Where do we get that?" So we tried to put together information that would be helpful resources. And these will be helpful not only for utilities but for state policy makers, for decision makers as well. So instead of starting from scratch, here are some solar cost data sources that are a good starting point. Several of these reports are updated regularly and those that are snapshots in time were published in the last year or two and can provide some really good information as well.


These are not just NREL reports. Obviously LVNL has their tracking the sun report, which comes out annually and has a load of information. There are - there's also the transparent cost database, NREL's technology cost and performance data for distributed generation, and the open PV projects as well.


And then in terms of models, there's some analysis tools that are publically available, including the system advisor model, cost of renewable energy spreadsheet tool, and PV watts. These are tools that are helpful in estimating the levelized cost of energy for solar, as well as other renewable technologies.


So finally -- the last topic I'm' going to cover -- is how to modify existing planning tools so that solar can be analyzed accurately and appropriately. So when solar projects are scattered over a wide geographic area, the variability of the entire portfolio of solar projects is limited and there's greater certainty of the output of the solar portfolio. However, this benefit is only realized in planning analysis when individual systems are represented with their own characteristics, compared to using an assumed profile that is assumed for all solar systems.

It's similar to when an investor diversifies his or her investment portfolio so that any issues with one investment can be moderated by success in others. So looking at the individual facilities and then aggregating them up certainly gives a more accurate picture.


In terms of the analysis methods in modeling software that exist, there were definitely some enhancements and improvements that were noted by the utilities that they would like to see in commercial models that are not currently available today. Currently some technologies are unavailable. Solar PC is not in all of the modeling software that's out there. And then as you go into less known or less used applications like concentrated PV or CSP, those technologies are not always included. And therefore can't even be modeled in the first place.


Having some sort of inter-hours sensitivity capability so that you can go below looking at one hour dispatch -- so running sub-hourly dispatch sensitivities -- was desired. And then improving the performance, especially the run time when running sub-hourly because sometimes these models can take days to do the analysis that you're trying to do.


Thirdly, linking the supply planning to other utility planning, procurement, and operations procedures. Not surprisingly in some utilities that are rather large the supply planners and the procurement folks may not be in the same department and they might interact somewhat infrequently. So having better integration and more frequent interaction can certainly help there. And there were a lot of questions about the solar battery storage NXS. We didn't get into that in detail, but it's certainly an area that utilities are specifically interested in.


So now I'm going to turn it over - back over to (John) and he's going to talk about some of the main takeaways from the report.

(John Sterling):
Great. Thanks (Carlin). So a few of the things that we wanted to make sure that we communicated -- both from the report and then as well to everyone on the webinar -- utilities all have a - have some relative sophistication for how they're modeling generation resources today. Utilities all universally see solar as providing stable priced energy, providing fuel diversification, and mitigating risks related to environmental issues and natural gas price volatility.


We do hear from a lot of utilities -- like (Carlin) mentioned -- that they see the cost curve for solar continuing to decline - perhaps at a bit of a flatter rate than what we've seen over the last few years.


And then lastly, you know, utilities are all sort of a different stages in how they are including solar and analyzing solar within their planning departments. Depends on really what the penetration levels are and what their situation is. If they're in a solar heavy region, if they've got carve-outs related to the solar in their renewable portfolio standards. But there are some folks out there that have a really good understanding of solar and how it kind of fits in and what it means to include that in the planning process.


To kind of build off of what (Carlin's) last slide mentioned, some other tidbits that we think are interesting and worth considering in the planning process. Profiles absolutely matter for solar. Making sure that the hourly shape is specific to the utility system and it's not a generic hourly shape from somewhere else because there is some relationship between solar generation and load. And specific to that, it's good to use actual solar data against actual load as opposed to the typical meteorological year data that's been a little bit smoothed out over time from - for solar generation.


Solar also -- like we mentioned before -- can be dynamically sized to fit specific needs. So utilities can be creative with solar for how they slot it in to their resource plans. There is a capacity value for solar. Virtually all utilities we spoke with -- all utilities we spoke with -- recognized the capacity value. It's important to make sure that the utilities looking at that specific to themselves -- again like the profiles -- making sure they understand in their region and in their system what the capacity value is. Because it is different for every utility.


And rightfully it's different depending on the site you're selecting and on the technologies you're selecting. The fixed systems have a different capacity value than tracking systems.


There are different trade-offs between the technology and the cost effectiveness that are out there that utilities can start to incorporate into their planning processes. Fixed versus tracking - again, they have a different value proposition and then a different cross-paradigm. Tracking's a little bit more expensive and in some instances extra generation that is created actually offsets that higher capital cost.


Orientation's important. Systems that are pointed west may be able to meet peak demands a little bit better for some utilities versus ones that are pointed south that provide the most energy. (Carlin) mentioned how customers cited solar as being treated. Again, we think this is something that utilities may start to look at as more and more solar shows up on their system, particularly distributed solar. It may make sense at some point in time to shift that away from a net load impact to actually as a resource so that it's a little bit more dynamic in the models.

And then finally, the inter-hour dynamics; this is an area where several utilities mentioned they wished they had the tools at hand to be able to study their system and the interplay between load and system dispatch and solar at the - let's say the five minute level instead of the hourly level. Like was mentioned earlier, it's very difficult to do that today. Would really bog down planning tools to do that over a full planning cycle, but to the extent that there's some abilities there in the future to start looking at the five minute or even one minute dispatch of the system, that should shed a lot of light on the integration issues for solar.


So with that I think I will turn it back over to (Joyce). That's all of our prepared slides for today and we're happy to answer any questions.

(Joyce McLaren):
Great. Thank you (John) and (Mike) and (Carlin). Now we will move into our question and answer session. So if you do have questions, please use the Q & A chat box. You can click on the Q & A tab at the top of the slide screen to open up that chat box. We do have a couple of questions that have come in.


I believe the first one is for you, (John). What - how are utilities that don't have a formal IRP process - how are they tackling the planning - the resource planning issue? Is the process very different or is it basically the same and it's just not formalized?

(John Sterling):
Sounds like a good question. I would say that most utilities have a planning process -- whether it is a public and formal process or not -- they are doing -- maybe even on a quarterly basis -- updates to their load and resource forecast so that they understand what that's going to do for their future financials and from a planning perspective and when RFPs need to be issued.


So utilities are doing this as a routine part of business anyway. It's just some states actually have a formalized process that's more public in nature and involves some type of acknowledgement -- at least, if not approval -- by their regulatory body - state regulatory commissions. The exceptions there are probably utilities that are in organized markets or that are - have their T & D functions separated from the generation functions so that they're - it's really not the same type of planning process that they're even capable of going through.

(Joyce McLaren):
Thank you. Another one you, (John), that's just come in. How do you account for firming power and voltage support for solar variability over the long term?

(John Sterling):
So firming power gets addressed within the planning process naturally. So what happens is if you are - you're putting in solar into your plan, the peak coincident value of the solar compared to its nameplate maybe only 40% or 50%. And so the - either the planning tools or else the resource planning analysts that are building the plan out know that they still haven't met their resource requirement.


So they've got to meet their load plus let's say 15% of reserves. They're not going to look just at the nameplate of those resources, they're going to look at what they're value is at the time the entire system peaks. So the one hour in the year when their load is at the highest, 15% above that with reserves is what they have to meet and that's what they're going to build towards.


So the firming power really gets captured as part of that process. It doesn't have to be done explicitly. It's kind of implicitly done just by looking at that peak coincidence.


As far as voltage support, I don't think that is getting incorporated today at any great extent. I think that's still something we're learning about. Some utilities have done studies on integration cost for solar, which takes into account the need for additional operating reserves or other ancillary services. And so there's a handful of studies out there nationally that some utilities have done and they may use a number like $2.50 a watt. The megawatt hour that gets added on to some of their renewable products just because they know they have some integration issues. But specific to voltage support, I'm not really sure that's been done much today.

(Joyce McLaren):
Alright, thank you. So (Carlin), you mentioned the battery storage nexus. And what about storage? Can you tell us more about storage? What about solar with storage -- pumped hydro, geothermal with storage -- are utilities considering these technologies at all in their planning or is there just not enough information yet for them to be doing so? What more is needed?

(Carlin Corey):
I think that's a great question. So I think utilities want to consider it because they feel like the combination of storage and the variable technologies could be very promising. And it would look a lot more familiar to how they currently operate their system. So they are examining this. I think right now a lot of it is getting investigated. And so there are utilities that are running kind of pilot programs where they're demonstrating storage on their system in order to really get a feel for how that acts on their system.


And - I mean, in terms of pumped hydro, that's something that the U.S. has a lot of experience with, so particularly in New England there's a lot of pumped storage hydro. But when you talk about battery technologies or other -- you know, compressed air, etcetera -- those we have less experience with and there are currently a lot of activities that utilities are doing -- sometimes in combination with APRI, sometimes in combination with us here at NREL -- we have a new facility called the Energy Systems Integration Facility and we can test megawatt scale equipment here. And we're getting a lot of interest in utilities and working with them to investigate this further. I'd say right now we probably need - more data is needed in more aggregation of the data that is out there right now.

(Joyce McLaren):
Okay, thank you. Well if there's - no other questions are coming in, so I believe we come to the end of our session. You're always welcome to contact any of the authors at any time if you have additional questions. And we encourage you to download the report - the full report from the NREL site. So we certainly appreciate all of your attendance today and this concludes the webinar. Thank you.

(Carlin Corey):
Thank you very much.

Coordinator:
This concludes today's conference call. Thank you for participating. You may disconnect at this time.

END

